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1- A 7.5 cm O.D refrigerant pipe is exposed to an environment in which the heat 
transfer coefficient is 15 W/m 2 .K. What thickness of cork insulation must be 
applied to reduce heat transfer to 20%, thermal conductivity of cork is 0.03 
W/m.K. If the heat transfer coefficient of air is 6 W/m".K and thermal 
conductivity of an insulation material used is 0.1 W/m.K will the insulation be 
effective on a 3 cm O.D pipe. 

2- Drive an expression for the general equation of heat conduction in spherical 
coordinates. 
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3- A 5 mm thick 10 cm long aluminum fin (k= 200 W/m.K) protrudes from a 
wall at 300 °C. Ambient temperature is 50 °C. The heat transfer coefficient 
between the fin surface and air is 10 W/m 2 .K. Calculate the heat loss from the fin 
per unit depth of material. Also calculate the efficiency and effectiveness of the 
fin. 


2- Drive an expression for the critical radius of insulation for cylindrical layer. 
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Question No. 1: . 

a) Define the following: thermal conductivity of a material, thermal contact resistance, and critical 

radius of insulation of a cylinder. 

b) A composite wall is constructed as schematically shown in the figure. The thermal 
conductivities of the used materials are: Ica = 150 W/m°C, ke = 30 W/m°C, kc = 70 W/m°C, 
and k D = 50 W/m°C. The thermal contact coefficient “he” in the interface between the parts A 
and B is 800 W/m 2 °C and between the parts C and D is 1000 W/m 2 °C. On the other hand 
perfect contact is considered between parts A and C and also between B and D. If the heat flow 
through the wall is assumed to be one-dimensional, determine the rate of heat transfer per unit 
area of the wall. Also, determine the outer temperature of the wall. 
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